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)DVD& 
7DEHO 3HQHQWXDQ'XW\&\FOH7LDS$GMXVWLQJ9HFWRU  
7DEHO 6SHVLILNDVL0RWRU%1,3 
7DEHO 3HQHQWXDQ'GDQ'%HUGDVDUNDQ$UXV)DVD&  
7DEHO 3DUDPHWHU3HQJRQWURO3,' 
7DEHO 3URILO.HFHSDWDQ0RWRUGHQJDQ6673,  
7DEHO 3URILO.HFHSDWDQ0RWRUGHQJDQ)6T=73,  
7DEHO 3HUEDQGLQJDQ3HUIRUPD)6T=73,GDQ6673,  







0RWRU GLUHFW GXUUHQW '& WDQSD VLNDW %UXVKOHVV '& %/'&
PHUXSDNDQVDODKVDWXMHQLVPHVLQOLVWULN\DQJVHGDQJEDQ\DNGLJXQDNDQ
XQWXN EHUEDJDL DSOLNDVL +DO LQL GLNDUHQDNDQ PRWRU %/'& PHPLOLNL
NHUDSDWDQGD\D\DQJWLQJJLWRUVLNHOXDUDQ\DQJEHVDUGDQUHVSRQV GLQDPLV




GDQ PXUDK KDUJD PRWRU %/'& PDVLK FXNXS PDKDO NDUHQD ELD\D
NRPSRQHQHOHNWURQLN\DQJWLQJJL>@
0RWRU %/'& PHQJKLODQJNDQ NHWHUEDWDVDQ KDQWDUDQ DUXV \DQJ
GLNDUHQDNDQROHKVLNDWDUDQJ'HQJDQPHQJJDQWLNDQNRPSRQHQNRPXWDVL
PHNDQLN PHQMDGL NRPXWDVL HOHNWULV VHKLQJJD SDGD UDWLQJ \DQJ VDPD
WHJDQJDQ PRWRU ELVD GLGHVDLQ OHELK NHFLO XQWXN PHPSHUNHFLO GLPHQVL
PRWRU>@.RPXWDVLHOHNWULVPRWRU%/'&PHQJJXQDNDQLQYHUWHUIDVD
XQWXNPHPEXDWSXWDUDQNXWXEPDJQHW,QIRUPDVLSRVLVLURWRUGLEXWXKNDQ
XQWXN PHPXWDU PRWRU %/'& DJDU NXWXE PDJQHW \DQJ WHUFLSWD SDGD
EHOLWDQGDSDWEHUDGDSDGDSRVLVL \DQJ WHSDW VHVXDLGHQJDQSRVLVLNXWXE
PDJQHWSHUPDQHQ3HQJJXQDDQKDOO HIIHFW PHUXSDNDQFDUD \DQJSDOLQJ
EDQ\DN GLJXQDNDQ XQWXN PHQJHWDKXL SRVLVL URWRU ,QIRUPDVL VHQVRU
GLJXQDNDQXQWXNPHQHQWXNDQSHQ\DNODUDQLQYHUWHUIDVD>@
$SOLNDVLPRWRU%/'&PHQJKDUXVNDQNRPSRQHQHOHNWURQLN%/'&
PHPLOLNL HILVLHQVL \DQJ EDLN GDQ NHPDPSXDQ XQWXN PHQ\HVXDLNDQ
GHQJDQNDUDNWHULVWLNVXPEHU6DODKVDWXFRQWRKQ\DVXPEHU\DQJVHULQJ
GLJXQDNDQXQWXNNHQGDUDDQOLVWULNDGDODKEDWHUDLSKRWRYROWDLFGDQIXHO
FHOO .HWLJD VXPEHU LQL PHPLOLNL MDQJNDXDQ WHJDQJDQ \DQJ NRQVWDQ
VHKLQJJDGLSHUOXNDQSHQJDWXUDQWHJDQJDQ
%HEHUDSDMHQLV WRSRORJLNRQYHUWHU\DQJ GLWDZDUNDQDJDUPDPSX
PHPEHUL NRQWURO \DQJ EDLN GDQ UXJLUXJL NHFLO 7RSRORJL \DQJ SDOLQJ
XPXPGLJXQDNDQDGDODKGXDOVWDJHFRQYHUWHU PHQJJXQDNDQERRVW DWDX
EXFN FRQYHUWHU GDQYROWDJHVRXUFHLQYHUWHU 96,7RSRORJLGHQJDQGXDO
VWDJHFRQYHUWHU PHQDPEDK UXJLUXJLNHVHOXUXKDQ UDQJNDLDQ6HODLQ LWX
SHQJDWXUDQNHFHSDWDQVHFDUDODQJVXQJGHQJDQPHQJJXQDNDQSXOVHZLGH
PRGXODWLRQ 3:0SDGD SHQ\DNODUDQ96, EDQ\DN GLJXQDNDQ1DPXQ

KDL LQL PHPLOLNLPDVDODK DNLEDW SHQJDUXK HOHFWURPDJQHWLF LQWHUIHUHQFH
(0, QRLVH \DQJ PHQ\HEDENDQ PLVJDWLQJ SDGD VDNODU (0, DNDQ
PHQ\HEDENDQ NHDGDDQ VKRRW WKURXJK \DQJ GDSDW PHQJDNLEDWNDQ
NHUXVDNDQSDGDNRPSRQHQVDNODU>@
4XDVL =VRXUFH LQYHUWHU VHEDJDL SHQJHQGDOL PRWRU %/'&
GLXVXONDQ XQWXN PHQJDWDVL PDVDODK GL DWDV 4XDVL =VRXUFH LQYHUWHU
PHUXSDNDQ SHUEDLNDQ GDUL=VRXUFH LQYHUWHU \DQJPHPLQLPDONDQ VWUHV
WHJDQJDQSDGDNDSDVLWRU>@4XDVL=VRXUFHLQYHUWHU PHPLOLNLUDQJNDLDQ
LPSHGDQVL =QHWZRUN \DQJ PDPSX PHPDQIDDWNDQ NRQGLVL VKRRW
WKURXJK \DQJ PHUXJLNDQ SDGD 96, XQWXN PHODNXNDQ ERRVWLQJ
WHJDQJDQ>@7RSRORJL\DQJGLJXQDNDQPHQJJXQDNDQHPSDWVDNODUXQWXN
PHQJRQWURONHOXDUDQIDVDGDQVDWXVDNODUWDPEDKDQXQWXNPHQJRQWURO




NRPSRQHQLQYHUWHU\DQJPDPSXPHQJDWXU WHJDQJDQPDVXNDQ PRWRU DJDU
PHQJKDVLONDQNHFHSDWDQGDQWRUVL\DQJGLLQJLQNDQ7RSRORJL\DQJVHULQJ
GLJXQDNDQ DGDODKGXDO VWDJH FRQYHUWHUGHQJDQ YROWDJH VRXUFH LQYHUWHU
96, GHQJDQSHQJDWXUDQGLVLVLWHJDQJDQ'&DWDX96,GHQJDQPRGXODVL
3:0 XQWXN PHQJDWXU WHJDQJDQ $& NHOXDUDQ LQYHUWHU 3HUPDVDODKDQ
\DQJDNDQGLEDKDVGDODPWXJDVDNKLULQLDGDODKPHQGHVDLQVZLWFKTXDVL






 3HQJDWXUDQ NHFHSDWDQPRWRU%/'& GHQJDQ VZLWFK TXDVL =
VRXUFHWKUHHSKDVHLQYHWHU
 %DWDVDQ0DVDODK
 3HPRGHODQ VLPXODVL GDQ DQDOLVLV PHQJJXQDNDQ SHUDQJNDW
OXQDN0$7/$% 6LPXOLQN5D

 .RQYHUWHU \DQJ GLWHOLWL DGDODK VZLWFK TXDVL =VRXUFH WKUHH
SKDVHLQYHUWHU )6T=73,PHQJJXQDNDQNRPSRQHQVDNODU
NDSDVLWRUSHQJJDQWL VDNODU XQWXNNRPXWDVLGDQVDNODUXQWXN














LQYHUWHU PHPLOLNL UDQJNDLDQ LPSHGDQVL LQGXNWRU GDQ NDSDVLWRU




'DODP WDKDSDQ LQL GLWHQWXNDQ SDUDPHWHU NRPSRQHQ VZLWFK
TXDVL =VRXUFH WKUHH SKDVH LQYHUWHU .RPSRQHQNRPSRQHQ
WHUVHEXWDGDODKLQGXNWRUNDSDVLWRUGDQSDUDPHWHUPRWRU%/'&
3HUDQFDQJDQ 3:0 FXUUHQW FRQWURO \DQJ GLJXQDNDQ XQWXN
SHQ\DNODUDQLQYHUWHU
 6LPXODVL
6LPXODVL GLODNXNDQ XQWXN NHVHOXUXKDQ VLVWHP LQYHUWHU VHWHODK
SDUDPHWHU GDQ UDQFDQJDQ NRQWURO GLWHQWXNDQ 6LPXODVL
PHQJJXQDNDQ SHUDQJNDW OXQDN 0$7/$% 6LPXOLQN XQWXN
PHQGDSDWNDQ GDWDGDWD VHSHUWL WHJDQJDQ GDQ DUXV NHOXDUDQ








KXEXQJDQ DQWDUD WHJDQJDQ NHOXDUDQ LQYHUWHU GHQJDQ NHFHSDWDQ
PRWRUGLVWRUVL DUXV IDVD&SDGDPRWRUGDQSHUIRUPDNHFHSDWDQ
PRWRU SDGD EHUEDJDL NRQGLVL SHPEHEDQDQ 7RSRORJL \DQJ
GLXVXONDQ GLKDUDSNDQ GDSDW PHQJLNXWL SHUIRUPD WRSRORJL
SHPEDQGLQJ
 3HQXOLVDQ/DSRUDQ










%DE  7LQMDXDQ 3XVWDND
%DELQLPHPEDKDVPHQJHQDLGDVDUWHRUL\DQJGLJXQDNDQXQWXN
PHQXQMDQJ SHQ\XVXQDQ WXJDV DNKLU LQL PHOLSXWL VL[VZLWFK
LQYHUWHUTXDVL=VRXUFHVZLWFKLQYHUWHUVWUDWHJLSHQ\DNODUDQ
GHQJDQ PHWRGH 3:0 GDQ VNHPD NRQWURO NHFHSDWDQ GHQJDQ
SHQJRQWURO 3, 'DVDU WHRUL WHUVHEXW GLJXQDNDQ VHEDJDL GDVDU
VHEDJDLGDVDUSHQJHUMDDQWXJDVDNKLULQL
%DE  3HUDQFDQJDQGDQ3HPRGHODQ
%DE LQL PHPEDKDV PHQJHQDL GHVDLQ GDQ SHPRGHODQ VLVWHP
PHOLSXWL SHQHQWXDQ SDUDPHWHU TXDVL =VRXUFH VZLWFK
LQYHUWHU SHUDQFDQJDQ VWUDWHJL SHQ\DNODUDQ GDQ SHUDQFDQJDQ
SHQJRQWURO 3,
%DE  6LPXODVLGDQ$QDOLVLV
%DE LQLPHPEDKDV KDVLO GDQ DQDOLVLVPHQJHQDL NDUDNWHULVWLN
TXD]L =VRXUFH VZLWFK LQYHUWHU GDQ SHUIRUPD NRQWURO
NHFHSDWDQ PRWRU %/'& GHQJDQ 3:0 FXUUHQW FRQWURO
3HUEDQGLQJDQ SHUIRUPD GHQJDQ LQYHUWHU NRQYHQVLRQDO MXJD
GLEDKDVSDGDEDELQL
%DE  3HQXWXS




+DVLO SHQHOLWLDQ \DQJ GLSHUROHK GLKDUDSNDQ GDSDW PHPEHUL
PDQIDDWDQWDUDODLQ
 0HQMDGL UHIHUHQVL EDJL SHQJHPEDQJDQ PDXSXQ
SHQJLPSOHPHQWDVLDQVZLWFKTXDVL=VRXUFHWKUHHSKDVHLQYHUWHU
GHQJDQ VNHPD FXUUHQW FRQWURO XQWXN NRQWURO NHFHSDWDQ PRWRU
%/'&
 0HQMDGLUHIHUHQVLXQWXNSHQJHPEDQJDQORZFRVWLQYHUWHU EHUEDVLV
VZLWFK TXDVL =VRXUFH WKUHH SKDVH LQYHUWHU XQWXN NRQWURO
NHFHSDWDQPRWRU%/'&








0RWRU %/'& DGDODK PRWRU VLQNURQ \DQJ GLNRQWURO GHQJDQ
NRPXWDVLHOHNWULNGHQJDQURWRUSHUPDQHQPDJQHWGDQVHQVRUSRVLVLURWRU
>@ 0RWRU %/'& PHPLOLNL NDUDNWHULVWLN VWDUWLQJ VHSHUWL PRWRU '&
HNVLWDVL VHUL VHGDQJNDQ PHPLOLNL UHJXODVL NHFHSDWDQ VHSHUWL PRWRU '&
HNVLWDVLSDUDOHO >@
0RWRU %/'& GLJXQDNDQ EHUEDJDL VHNWRU VHSHUWL DXWRPRWLI
DHURVSDFH GDQ SHUDODWDQ LQGXVWUL +DO LQL GLNDUHQDNDQ NHOHELKDQ \DQJ
GLEHULNDQGLEDQGLQJNDQGHQJDQ0RWRU'&GHQJDQVLNDWDUDQJ%HEHUDSD
OHELKDQPRWRU%/'&DGDODKHILVLHQVLGDQUHOLDELOLWDV\DQJWLQJJLELVLQJ






NRPXWDVL GLODNXNDQ ROHK NRPXWDWRUPDND SDGDPRWRU%/'& LQYHUWHU





EHOLWDQ PRWRU VHKLQJJD DNDQ WLPEXO LQWHUDNVL GHQJDQ PHGDQ PDJQHW
SHUPDQHQSDGDURWRU3HQ\DODDQLQYHUWHUGLDWXUVHGHPLNLDQUXSDVHKLQJJD
SRODULWDVPHGDQPDJQHW\DQJWHUEDQJNLWSDGDVWDWRUVHRODKRODKEHUXEDK
XEDK VHVXDL GHQJDQ SRVLVL URWRU VHKLQJJD JD\D WDULN GDQ WRODN DQWDUD





















6HQVRUKDOO SDGD VWDWRUEHUMXPODKEXDKGHQJDQ MDUDN2
DQWDU VHWLDS VHQVRU 6HWLDS VHQVRU KDOO DNDQ PHQGHWHNVL SRVLVL URWRU
EHUGDVDUNDQ SRODULWDV PHGDQ \DQJ WHUGHWHNVL SDGD URWRU 6HQVRU DNDQ
³ORZ´ NHWLND PHQGHWHNVL SHUXEDKDQ PHGDQ URWRU GDUL NXWXE SRVLWLI NH





0RWRU%/'& PHPLOLNLSULQVLSNHUMD\DQJVDPD GHQJDQ PRWRU
'&VHKLQJJDDQDOLVDGDSDWGLGHNDWLGHQJDQWHRULPRWRU'& >@ 5DQJNDLDQ
HNXLYDOHQPRWRU%/'&GDSDWGLGHNDWLGHQJDQUDQJNDLDQHNXLYDOHQPRWRU












%HUGDVDUNDQ UDQJNDLDQ HNXLYDOHQ WHUVHEXW PDND GDSDW
GLWXUXQNDQSHUVDPDDQWHJDQJDQPRWRU%/'&XQWXNPDVLQJPDVLQJIDVD
VHEDJDLEHULNXW
௔ܸ௕ ൌ ʹܴ௦݅௔ ൅ ௦ܮʹ
ௗ௜ೌ
ௗ௧
൅ ݁௔ െ ݁௕ 
௕ܸ௖ ൌ ʹܴ௦݅௕ ൅ ௦ܮʹ
ௗ௜್
ௗ௧
൅ ݁௕ െ ݁௖ 
௖ܸ௔ ൌ ʹܴ௦݅௖ ൅ ௦ܮʹ
ௗ௜೎
ௗ௧
൅ ݁௖ െ ݁௔ 





VHFDUD EHUJDQWLDQ \DLWX DNDQ WHUNRQGXNVL VHODPD 2 GDQ WLGDN
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൅ ߱ߚ ൅ ߬௠ 
'HQJDQܬ DGDODKLQHUVLDURWRUGDQߚ DGDODKNRQVWDQWDUHGDPDQPRWRU
 6L[6ZLWFK7KUHH3KDVH,QYHUWHU
6L[VZLWFK WKUHHSKDVH LQYHUWHU 6673,PHUXSDNDQ LQYHUWHU
WLJD IDVD \DQJ GLJXQDNDQ XQWXN PHQJRQYHUVL WHJDQJDQ '& PDVXNDQ
PHQMDGL WHJDQJDQ $& NHOXDUDQ LQYHUWHU 6673, PHQJJXQDNDQ HQDP
NRPSRQHQ SHQ\DNODUDQ ,QYHUWHU MHQLV LQL MXJD GLNHQDO GHQJDQ YROWDJH
VRXUFHLQYHUWHU 96,6673,GLJXQDNDQXQWXNPHQ\XSODLPRWRU%/'&
WLJD IDVD 6673,PHQJJXQDNDQ NRQWURO SHQ\DODDQ  GHUDMDW VL[VWHS
LQYHUWHU\DQJEHUDUWLVHWLDSIDVDDNDQPHQ\DODVHODPDSHULRGHGHUDMDW

HOHNWULN WLDS VDWX SXWDUDQ HOHNWULN PRWRU  GHUDMDW HOHNWULN 6DWX
SXWDUDQHOHNWULNPRWRU\DQJGLPDNVXGDGDODKVDWXNDOLSXWDUDQXQWXNVDWX




KDOO \DQJ GLKDVLONDQ GDUL SRVLVL URWRU PRWRU 8UXWDQ SHQ\DODDQ VDNODU
EHUGDVDUNDQVLQ\DOKDOO PRWRUGLEHULNDQSDGD7DEHO 
3DGD NRQWURO NHFHSDWDQ PRWRU %/'& XQWXN PHQJXEDK
NHFHSDWDQ PRWRU WLGDN GDSDW GLODNXNDQ VHFDUD ODQJVXQJ GHQJDQ
PHQJXEDK IUHNXHQVL WHJDQJDQ $& NHOXDUDQ GDUL LQYHUWHU +DO LQL
GLNDUHQDNDQ IUHNXHQVL WHJDQJDQ NHOXDUDQ LQYHUWHU SURSRUVLRQDO GHQJDQ
NHFHSDWDQ PRWRU .HFHSDWDQ SXWDUDQ PRWRU PHQHQWXNDQ NHFHSDWDQ





NRQVHSPRWRU'& GHQJDQ VLNDW NHQDLNDQ WHJDQJDQ SDGD VWDWRUPRWRU
DNDQ PHPSHUEHVDU DUXV \DQJ PHQJDOLU SDGD VWDWRU $UXV SURSRUVLRQDO
WHUKDGDS WRUVL\DQJGLKDVLONDQROHKPRWRU VHKLQJJDNHQDLNDQDUXVDNDQ
PHPSHUEHVDUWRUVLPRWRU.DUHQDWRUVLPRWRUOHELKEHVDUGDULSDGDWRUVL













0RGH,  $GDQ% & 6GDQ6
0RGH,,  $GDQ& % 6GDQ6
0RGH,,,  %GDQ& $ 6GDQ6
0RGH,9  %GDQ$ & 6GDQ6
0RGH9  &GDQ$ % 6GDQ6
0RGH9,  &GDQ% $ 6GDQ6
3HQJDWXUDQ WHJDQJDQ SDGD 6673, GLODNXNDQ GHQJDQ
PHPRGXODVLWHJDQJDQPDVXNDQLQYHUWHU0HWRGHSXOVHZLGHPRGXODWLRQ

3:0 GLJXQDNDQ XQWXNPHQ\DODNDQ VDNODU 6673,'HQJDQPHQJDWXU
GXW\ F\FOH 3:0 XQWXN SHQ\DODDQ VDNODU OHEDU SXOVD SHQ\DODDQ GDSDW































)RXUVZLWFKTXDVL=VRXUFH WKUHHSKDVH LQYHUWHU )6T=73,
PHUXSDNDQ WRSRORJL LQYHUWHU \DQJ PHQJJDEXQJNDQ IRXUVZLWFK WKUHH
SKDVH LQYHUWHU )673, GDQ UDQJNDLDQ TXDVL =VRXUFH T= )673,
PHPLOLNLNHXQJJXODQ\DLWXELD\DLPSOHPHQWDVL\DQJUHQGDKNDUHQDKDQ\D
PHQJJXQDNDQHPSDWNRPSRQHQSHQ\DNODUDQGLEDQGLQJNDQGHQJDQHQDP
SDGD LQYHUWHU NRQYHQVLRQDO 1DPXQ SHQJXUDQJDQ MXPODK VDNODU
PHQ\HEDENDQ LQYHUWHU KDQ\D PDPSX PHQJJXQDNDQ VHWHQJDK QLODL
WHJDQJDQ VXPEHU VHKLQJJD PHQXUXQNDQ SHUIRUPD PRWRU %/'& 2OHK
NDUHQDLWXUDQJNDLDQT=GLJXQDNDQXQWXNPHQJXDWNDQWHJDQJDQVXPEHU
6HKLQJJDGHQJDQ WHJDQJDQVXPEHU\DQJVDPDGDSDWGLFDSDLSHUIRUPD

























)RXUVZLWFK WKUHH SKDVH LQYHUWHU )673, PHUXSDNDQ VDODK
VDWX MHQLV WRSRORJL LQYHUWHU WLJD IDVD ,QYHWHU LQL GLJXQDNDQ XQWXN
PHQJRQYHUVLWHJDQJDQ'&SDGDPDVXNDQ PHQMDGLWHJDQJDQ$&SDGDVLVL
NHOXDUDQ .HOXDUDQ GDUL LQYHUWHU GLJXQDNDQPHQJDWXU NHFHSDWDQ PRWRU
%/'&

6HVXDL GHQJDQ QDPDQ\D )673, PHQJJXQDNDQ  NRPSRQHQ
SHQ\DNODUDQ \DQJ WHUVXVXQSDGDGXD OHQJDQ LQYHUWHU GDQGXD NDSDVLWRU
SDGD VDWX OHQJDQ ODLQQ\D 3HQJJXQDDQ NDSDVLWRU LQL GDSDW PHQJXUDQJL
MXPODK NRPSRQHQ SHQ\DNODUDQ \DQJ GLJXQDNDQ SDGD LQYHUWHU +DO LQL





EHUEHGD MLND GLEDQGLQJNDQ GHQJDQ VL[VZLWFK WKUHH SKDVH LQYHUWHU
6673, 8QWXN PHQJDWXU QLODL WHJDQJDQ NHOXDUDQ LQYHUWHU 3:0
VHGHUKDQDGDSDW GLJXQDNDQ1DPXQKLODQJQ\DGXD VDNODU SDGDLQYHUWHU

































0RGH,  $GDQ% & 6GDQ6
0RGH,,  $GDQ& % 6
0RGH,,,  %GDQ& $ 6
0RGH,9  %GDQ$ & 6GDQ6
0RGH9  &GDQ$ % 6
0RGH9,  &GDQ% $ 6






































































































































௔ܸ௕ ൌ ௦ܸ ൌ ʹܴ௦݅௔ ൅ ௦ܮʹ
ௗ௜ೌ
ௗ௧
൅ ݁௔ െ ݁௕ 
௕ܸ௖ ൌ ௦ܸെ ௖ܸ௔௣ଶ ൌ ௖ܸ௔௣ଵ ൌ ʹܴ௦݅௕ ൅ ௦ܮʹ
ௗ௜್
ௗ௧
൅ ݁௕ െ ݁௖ 
௖ܸ௔ ൌ ௦ܸെ ௖ܸ௔௣ଵ ൌ ௖ܸ௔௣ଶ ൌ ʹܴ௦݅௖ ൅ ௦ܮʹ
ௗ௜೎
ௗ௧
൅ ݁௖ െ ݁௔ 
3HUVDPDDQ WHUVHEXW PHQXQMXNNDQ MLND )673, PHPLOLNL WHJDQJDQ IDVD
\DQJ WLGDN VDPD DQWDU IDVD \DQJ ODLQ 7HJDQJDQ DQWDUD IDVD $ GDQ %




+DO ODLQ \DQJ SHUOX GLSHUKDWLNDQ DGDODK SDGD UDQJNDLDQ
SHQJJDQWLPRGH,GDQ,93HQJJDQWLDQVDODKVDWXOHQJDQLQYHUWHUGHQJDQ
NDSDVLWRUPHQJKDUXVNDQ IDVD&SDGD)673, VHODOX WHUNRQGXNVL GHQJDQ
PRWRU 6HKLQJJDDNDQWHUMDGLDOLUDQDUXVSDGDIDVD&VDDWIDVD$GDQ %






3HQHQWXDQ ULSSOH WHJDQJDQ NDSDVLWRU GLODNXNDQ GHQJDQ
PHQJDQDOLVLV UDQJNDLDQ HNXLYDOHQ PRWRU GDQ LQYHUWHU %HUGDVDUNDQ


















Y5V ± Y/V ±








GDQSHQMXPODKDQWHJDQJDQDQWDUD& GHQJDQ VXPEHU PHPLOLNLQLODL\DQJ




SDGD VDWX PRGH +DO LQL WHUMDGL NHWLND VDNODU WHUKXEXQJ WHUXVPHQHUXV
SDGDPRGHWHUVHEXW 6HKLQJJDGHQJDQPHQJDQJJDSEDKZDVDNODUWHUXV
PHQHUXVWHUKXEXQJPDND GLGDSDW
െݒ௖௔௣ଵ ൅ ோೞݒʹ ൅ ௅ೞݒʹ ൅ ݁௔ െ ݁௖ ൌ Ͳ 
'L PDQD ௖௔௣ଵݒ PHUXSDNDQ WHJDQJDQ NDSDVLWRU  ோೞݒ GDQ ௅ೞݒ DGDODK
WHJDQJDQSDGDUHVLVWRUGDQLQGXNWRUVWDWRU
.DUHQDݒ௖௔௣ଵ ൌ ௌܸ െ ௖௔௣ଶݒ PDND >@ PDND

݅௖௔௣ଵ ൌ െ ݅௖௔௣ଶ 
'DQ
݅௖ ൌ ݅௖௔௣ଵ െ ݅௖௔௣ଶ 
6HKLQJJD













௦ܸ ൌ ௖௔௣ଵݒ ൅ ௖௔௣ଶݒ 
.DUHQDNDSDVLWRUPHPLOLNLQLODL\DQJVDPDPDND
















VHPHQWDUD NDSDVLWRU & PHQJDODPL FKDUJLQJ 'DUL DQDOLVLV \DQJ WHODK
GLODNXNDQSDGDNHHPSDWPRGHGDSDWGLVLPSXONDQEDKZD











5LSSOH WHJDQJDQ GLQRWDVLNDQ GHQJDQ οܸ 9 VHPHQWDUDܳ &RXORPE
DGDODKPXDWDQ\DQJPDVXNDWDX SXQNHOXDUGDULNDSDVLWRUGDQ&DGDODK
QLODLNDSDVLWRU) 0XDWDQܳ GLWHQWXNDQGHQJDQVHEDJDLEHULNXW




'DUL IXQJVL WHUVHEXW QLODLܳ PHUXSDNDQ OXDVDQ GDUL VXDWX IXQJVL DUXV
WHUKDGDSZDNWX8QWXNPHQHQWXNDQܳ SHUOXGLNHWDKXLEHQWXNDUXV\DQJ



















&PHQJDODPL GLVFKDUJLQJ GDQ &PHQJDODPL FKDUJLQJ 6HEDOLNQ\D
VHODPD PRGH ,9 9 GDQ 9, & PHQJDODPL GLVFKDUJLQJ GDQ &
PHQJDODPL FKDUJLQJ 8QWXN PHQHQWXNDQ QLODLܳ PDND GLKLWXQJ QLODL
PXDWDQGDULVDODKVDWXIDVHGDODPKDOLQLDNDQGLKLWXQJQLODLܳ SDGDIDVH
GLVFKDUJLQJ NDSDVLWRU






ܳ஼ଵ ൌ ܳ஼ଶ ൌ ܳ௞ ൌ ׬ ݅ሺݐሻ݀ݐ
௧భ
௧బ
ൌ ௖௔௣ܫ ݔ ο ௘ܶଵ 




















ሺെ ሺ߱௦ሺο ௘ܶଶሻሻ െ ሺെ ߱௦ሺͲሻሻሻ 
'L PDQD ௠௔௫ܫ DGDODK QLODL SXQFDN GDUL DUXV NDSDVLWRU































6HWHODK PHQJHWDKXL QLODL ܳ XQWXN PDVLQJPDVLQJ EHQWXN
JHORPEDQJPDND




5DQJDNDLDQ 4XDVL =VRXUFH T= PHUXSDNDQ UDQJNDLDQ
LQGXNWRU GDQ NDSDVLWRU \DQJ GLPDQIDDWNDQ XQWXN PHQDLNNDQ WHJDQJDQ
GHQJDQ PHPDQIDDWNDQ NRQGLVL VKRRWWUKRXJK 5DQJNDDQ T= GDSDW
GLJXQDNDQSDGDLQYHUWHUPDXSXQNRQYHUWHU'&'&5DQJNDLDQT= DGDODK
EHQWXNSHUEDLNDQGDUL UDQJNDLDQ =VRXUFH =6GHQJDQSHUXEDKDQSDGD
VLVL NRQILJXUDVLNDSDVLWRUGDQLQGXNWRUQ\D
3HQJJXQDDQ UDQJNDLDQ T= MXJD PHPEHUL NHXQWXQJDQ GL VLVL
LPSOHPHQWDVLNKXVXVQ\DMLNDGLDSOLNDVLNDQSDGDLQYHUWHU.HVXOLWDQGDUL
96, DGDODK SDGD GHVDLQ VZLWFK GULYHU DNLEDW DGDQ\D HOHFWURPDJQHWLF

LQWHUIHUHQFH (0, \DQJPHQ\HEDENDQ NRQGLVL VKRRWWKURXJK .RQGLVL
LQLGDSDWPHQLPEXONDQNHUXVDNDQSDGDLQYHUWHU
.HPDPSXDQT= LQYHUWHU XQWXNPHQDLNNDQ WHJDQJDQ '& NH
'& VHNDOLJXV PHQJRQYHUVL WHJDQJDQ GDUL '& NH $& MXJD PHPEHUL
NHXQWXQJDQ GDUL VHJL HILVLHQVL NDUHQD KDQ\D PHQJJXQDNDQ VDWX OHYHO



















T= PHPLOLNL GXD PRGH RSHUDVL \DLWX SDGD VDDW PRGH VKRRW
WKURXJK GDQQRQVKRRWWKURXJK.RQGLVLVKRRWWKURXJK WHUMDGLNHWLNDVLVL
NRQYHUWHU \DQJ WHUKXEXQJ GHQJDQ UDQJNDLDQ T= GLNRQGLVLNDQ GHQJDQ
VDNODU XQWXN PHQJHODPL KXEXQJ VLQJNDW 6HGDQJNDQ PRGH QRQ VKRRW
WKURXJK PHUXSDNDQPRGHNHWLNDUDQJNDLDQT=PHQ\XSODLEHEDQ
9V








































VXPEHUNHLQGXNWRU7HJDQJDQVXPEHU9V GDQ& PHQJLVL LQGXNWRU/

GDQ NDSDVLWRU & PHQJLVL LQGXNWRU / 'HQJDQ PHQJJXQDNDQ KXNXP
.LUFKKRRII WHJDQJDQPDNDGLSHUROHK
௅ܸଵ ൌ ஼ܸଷ ൅ ௌܸ 
௅ܸଶ ൌ ஼ܸସ 
௉ܸே ൌ Ͳ 
஽ܸ௜ ൌ ஼ܸସ ൅ ஼ܸଷ 
0RGHQRQ VKRRWWKURXJK GLWXQMXNNDQSDGD*DPEDU E3DGDNRQGLVL
LQLLQGXNWRU/GDQ/PHQJLVLNDSDVLWRUGDQEHEDQ
௅ܸଵ ൌ ௌܸ െ ஼ܸସ 
௅ܸଶ ൌ െ ஼ܸଷ 
3DGDNHDGDDQVWHDG\VWDWHWHJDQJDQLQGXNWRUSDGDVDWXVLNOXVSHQ\DODDQ
DGDODKQROVHKLQJJD






























ௌܸ ൌ ܤ ௌܸ 
'HQJDQ76 DGDODKSHULRGHSHQ\DNODUDQ 'DUL SHUVDPDDQ GDQ
PDNDGDSDWGLNHWDKXLWHJDQJDQNHOXDUDQUDWDUDWD92VHEDJDLEHULNXW
ைܸ ൌ






ைܸ ൌ ܤ ௌܸሺͳ െ ଴ሻܦ ൌ ܩ ௌܸ 
'HQJDQ*DGDODKSHQJXDWDQWHJDQJDQUDQJNDLDQTXDVL=6RXUFHGDQ'
DGDODKGXW\F\FOHVKRRWWKURXJK
$UXV UDWDUDWD \DQJ PHQJDOLU SDGD LQGXNWRU DGDODK VDPD
GHQJDQDUXVVXPEHU,6VHKLQJJD







஼ସܫ ൌ ஼ଷܫ ൌ ைܫ െ ௅ଵܫ 
஽ܫ ൌ ௅ଵܫʹ െ ைܫ 
'HQJDQGDQIV DGDODKIUHNXHQVLSHQ\DNODUDQQLODLNDSDVLWRUGDQLQGXNWRU
GDSDWGLKLWXQJGHQJDQSHUVDPDDQEHULNXW











VHQVRU KDOO SDGD PRWRU 'DODP VHWLDS PRGH WHUGDSDW GXD IDVD \DQJ
WHUNRQGXNVL\DQJGLVHEXWIDVDDNWLIGDQVDWXODLQQ\DWLGDNDNWLI+DOO LQL
WHODK GLULQJNDV SDGD 7DEHO  1DPXQ GHQJDQ DGDQ\D VDNODU 6 GDQ
SHQDPEDKDQ NHDGDDQ VKRRWWKURXJK SDGD )673, NRQYHQVLRQDO PDND
DNDQVNHPDSHQ\DODDQ)6T=73,EHUEHGD
6NHPDNRQWURO\DQJGLJXQDNDQXQWXNPHQJRQWUROSHQ\DNODUDQ
)6T=73, PHQJJXQDNDQ VNHPD YHNWRU WHJDQJDQ%HUGDVDUNDQ WRSRORJL
\DQJ GLWXQMXNNDQ SDGD *DPEDU  PDND YHNWRU WHJDQJDQ DNDQ
GLGHILQLVLNDQ VHEDJDL966666GL PDQD6LGDSDW EHUQLODL ³´
\DQJPHQJLQGLNDVLNDQVDNODU WHUKXEXQJGDQQLODL³´PHQJLQGLNDVLNDQ
VDNODUWHUSXWXV LDGDODKLQWHJHUGDULVDPSDL7DEHO  PHUDQJNXP
KXEXQJDQDQWDUDPRGHGDQYHNWRUWHJDQJDQXWDPD\DQJGLJXQDNDQXQWXN































*DPEDU  PHQXQMXNNDQ GLDJUDP WHJDQJDQ GDUL VHWLDS




3DGD PRGH , GDQ ,9 VHODLQ PHQJJXQDNDQ YHNWRU WHJDQJDQ
XWDPD SDGD 7DEHO  GLJXQDNDQ SXOD GXD YHNWRU WHJDQJDQ ODLQ \DQJ
GLVHEXW DGMXVWLQJ YHFWRU XQWXN PHQJXUDQJL GLVWRUVL DUXV SDGD IDVD &







GLMHODVNDQ VHEHOXPQ\D WHUGDSDW HPSDW YHNWRU WHJDQJDQ ODLQ \DQJ
GLJXQDNDQXQWXNPHQJDWXUDUXVIDVD&PHQMDGLQRO*DPEDU GDQ





























































































































IDVD& OHELKEHVDUGDUL QROPDND YHNWRU9EHNHUMD 5DQJNDLDQ
WHUWXWXSDNDQWHUEHQWXNVHVXDLGHQJDQ*DPEDU D.DUHQDWHJDQJDQ
NDSDVLWRUOHELKEHVDUGDULSDGDMXPODKGDULHD GDQHFPDNDDUXV LF DNDQ
EHUNXUDQJ6HEDOLNQ\DNHWLNDDUXVLF OHELKNHFLOGDULQROYHNWRU9
EHNHUMD VHSHUWL SDGD *DPEDU  E .DUHQD NDSDVLWRU PHPLOLNL
WHJDQJDQ \DQJ OHELK EHVDU GDUL SDGD HE GDQ HF PDND DUXV LF DNDQ
EHUWDPEDK$QDOLVLV\DQJVDPDMXJDGDSDWGLWHUDSNDQSDGDPRGH,9\DQJ
GLWXQMXNNDQ SDGD*DPEDU  9HNWRU 9 DNDQ EHNHUMD VDDW LF
OHELKEHVDUGDULQROGDQPHQ\HEDENDQLF EHUNXUDQJ.HWLNDLF OHELKNHFLO
GDULSDGD PRO 9 EHNHUMD GDQ PHQ\HEDENDQ LF EHUWDPEDK 'DUL





1LODLLF ,F! ,F ,F! ,F
0RGH , D , E ,9 D ,9 E













F\FOH GDULDGMXVWLQJYHFWRU DGDODK 'DG '.DUHQDSDGDVHWLDSPRGH
WHUGDSDW GXD DGMXVWLQJ YHFWRU VHKLQJJD QLODL GXW\ F\FOH VHWLDS YHNWRU
DGDODK 'DG ' 8QWXN VHWLDS VXE PRGH GXW\ F\FOH GLWHQWXNDQ
EHUGDVDUNDQ QLODL LF 1LODL GXW\ F\FOH SURSRUVLRQDO GHQJDQ QLODL LF














6HODLQ SDGD PRGH , GDQ ,9 LQYHUWHU KDQ\D PDPSX
PHQJKDVLONDQWHJDQJDQNHOXDUDQVHEHVDUVHWHQJDKGDULWHJDQJDQVXPEHU
+DO LQL DNDQPHPEDWDVL NHFHSDWDQ GDQ EHEDQ \DQJ GDSDW GLFDSDL ROHK
PRWRU'HQJDQPHPDQIDDWNDQ UDQJNDLDQT=GDQPHPDVXNNDQNHDGDDQ
VKRRWWUKRXJKDNDQGLUDLK WHJDQJDQ'&OLQN \DQJ OHELKEHVDUGDULSDGD
WHJDQJDQVXPEHU
3DGD PRGH 9 GDQ 9, YHNWRU XWDPD \DQJ EHNHUMD DGDODK
9GDQ9 VHFDUD EHUXUXWDQ GHQJDQGXW\ F\FOH '6KRRW
WKURXJK GLWDPEDKNDQGHQJDQPHQDPEDKNDQYHNWRU WHJDQJDQ9
GDQ 9 SDGD PRGH 9 GDQ 9, VHFDUD EHUXUXWDQ 'HQJDQ
SHQDPEDKDQYHNWRUWHUVHEXWPDNDGXW\F\FOH GDUL9GDQ9
DGDODK'E6HPHQWDUD9GDQ9PHPLOLNLGXW\F\FOH ' ±






7V 7V 7V 7V









7DEHO  \DLWX9 GDQ9 VHFDUD EHUXUXWDQ GHQJDQ GXW\
F\FOH'3DGDPRGHLQLYHNWRUXWDPDEHUIXQJVLXQWXNPHQJDWXUDUXV\DQJ
GLDOLUNDQ ROHK PHQXMX PRWRU DJDU PDPSX PHQJLNXWL UHIHUHQVL \DQJ




















0RWRU %UXVKOHVV '& \DQJ GLJXQDNDQ SDGD SHUFREDDQ LQL
DGDODKPRWRUSDEULNDQ022*VHUL%1,3'D\DNHOXDUDQPRWRU
DGDODK VHEHVDU  ZDWW 0RWRU LQL GDSDW GLJXQDNDQ VHEDJDL SRPSD
KLQJJDPRWRUSHQJJHUDNXQWXNVHSHGDOLVWULNEHUGD\DUHQGDK6SHVLILNDVL
































































6LQ\DO KDOO GLNRQYHUVL PHQMDGL PRGHPRGH VHVXDL GHQJDQ
7DEHO XQWXNPHPSHUPXGDKDQDOLVLV6HODQMXWQ\DPRGHWHUVHEXWDNDQ
GLJXQDNDQ GDODP SHQHQWXDQ XUXWDQ SHQ\DODDQ VDNODU $OJRULWPD






%ORN VZLWFK VHOHFWRU DNDQ PHODOXNDQ VLQ\DO 3:0 VHVXDL
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<D <D












































0RGH  0RGH  0RGH  0RGH  0RGH 
7LGDN
<D <D <D <D
<D <D





QLODL 506 WHJDQJDQ IDVD PRWRU.RQWURO NHFHSDWDQ SDGD SHQHOLWLDQ LQL
PHQJJXQDNDQ )6T=73, \DQJ GLEHUL VXPEHU '& NRQVWDQ  9ROW


















































































GD\D  ZDWW VHVXDL GHQJDQ 7DEHO  6HKLQJJD )6T=73, GLGHVDLQ
GHQJDQ GD\D VHEHVDU  ZDWW 'HQJDQ PHPSHUKLWXQJNDQ NHOHPDKDQ
)673,\DQJKDQ\DGDSDWPHQJJXQDNDQVHWHQJDKGDULWHJDQJDQVXPEHU




'HVDLQ )673, GLVHVXDLNDQ GHQJDQ PRWRU \DQJ GLJXQDNDQ
0RWRU GHQJDQ GD\D ZDWW GDQ DUXV UDWLQJ  DPSHUH GLJXQDNDQ
SDGDSHQHOLWLDQ LQL%HUGDVDUNDQ WRSRORJL )673, \DQJ GLVHGLDNDQ SDGD

*DPEDU  SDGD EDE  PDND GDSDW GLKLWXQJ QLODL NDSDVLWRU GHQJDQ
PHQHQWXNDQ QLODL ULSSOH WHJDQJDQ \DQJ GLLQJLQNDQ )673, GLGHVDLQ
PHPLOLNLULSSOH WHJDQJDQ PDNVLPXP  GDQGLDVXPVLNDQEHNHUMDSDGD
EHEDQGDQNHFHSDWDQUDWLQJ 1PGDQ5306HKLQJJDDUXV
NDSDVLWRUGDSDWGLWHQWXNDQGHQJDQSHUVDPDDQ GDQ













































































ൌ ͲǡͲͲʹͶ ܨ ൌ ʹǡͶ ܨ݉
'HQJDQ PHPSHUKLWXQJNDQ NDSDVLWRU \DQJ DGD GL SDVDUDQ GLSLOLK












)6T=73, GLOHQJNDSL UDQJNDLDQ TXDVL = VRXUFH XQWXN
PHQLQJNDWNDQWHJDQJDQNHOXDUDQLQYHUWHU%HUGDVDUNDQDQDOLVLVSDGDEDE
GLNHWDKXLMLNDWRSRORJL)6T=73,PHPEXWXKNDQVXSODLWHJDQJDQNDOL
WHJDQJDQ UDWLQJQ\D DJDU PDPSX EHNHUMD VHSHUWL SDGD WRSRORJL 96,
NRQYHQVLRQDO 3DGD 7DEHO  GLWXQMXNNDQ EDKZD WHJDQJDQ WHUPLQDO





















)UHNXHQVL SHQ\DNODUDQ LQYHUWHU GLWHQWXNDQ  N+] VHKLQJJD SHULRGH
VKRRWWKURXJK DGDODK









1LODL LQGXNWRU GLWHQWXNDQ EHUGDVDUNDQ QLODL ULSSOH DUXV
PDNVLPXP \DQJ GLLQJLQNDQ SDGD LQGXNWRU 3DGD SHQHOLWLDQ LQL QLODL
ULSSOH DUXVGLWHQWXNDQVHEHVDUGDULQLODLUDWDUDWDDUXV\DQJPHQJDOLU










௅ି௠௔௫ܫ ൌ ௅ܫ ൅
ଽכ଺଴Ψ
ଶ
ൌ ͻ ൅ ʹǡ͹ ൌ ͳͳǡ͹ 
௅ି௠௜௡ܫ ൌ ௅ܫ െ
ଽכ଺଴Ψ
ଶ
ൌ ͻ െ ʹǡ͹ ൌ ͸ǡ͵ 
οܫ௅ ൌ ͳͳǡ͹ െ ͸ǡ͵ ൌ ͷǡͶ 






















SDGD NDSDVLWRU 3HUVDPDDQ  GLJXQDNDQ XQWXN PHQJKLWXQJ QLODL
NDSDVLWRU&GDQ&









SHUDQJNDW OXQDN0$7/$% 6LPXOLQN 6WUDWHJL NRQWURO \DQJ GLJXQDNDQ







PHQXQMXNNDQ SRVLVL URWRU GDUL PRWRU %HUGDVDUNDQ 7DEHO  GDSDW
GLWHQWXNDQ PRGH GDUL VHWLDS NRPELQDVL VLQ\DO KDOO 0RGHO WHUVHEXW





6WUDWHJL SHQ\DNODUDQ YHNWRU WHJDQJDQ VHSHUWL SDGD7DEHO 






























3HPRGHODQ YHNWRU WHJDQJDQ \DQJ GLJXQDNDQ SDGD VWUDWHJL









































.HGXD VLQ\DO 3:0 WHUVHEXW GLNRPELQDVLNDQ DJDU GDSDW
PHPEHQWXNYHNWRUWHJDQJDQ\DQJGLLQJLQNDQ'LJXQDNDQPRGXO3:0
\DLWX 3:0 B 3:0B 3:0B GDQ 3:0B 3:0B GLJXQDNDQ
XQWXNPHPEHQWXNVLQ\DO3:0GDULYHNWRUWHJDQJDQXWDPDSDGDVHWLDS
PRGH \DQJ WHODK GLVHGLDNDQ SDGD7DEHO 3:0 GLJXQDNDQ XQWXN
PHPEHQWXNYHNWRUWHJDQJDQ9SDGDPRGH,GDQ9SDGD

















7V 7V 7V 7V











3:0  3:0  GDQ 3:0  PHQJJXQDNDQ MHQLV 3:0
GHQJDQ VLQ\DO VHJLWLJD \DQJPHPLOLNL VXGXW IDVD  GHUDMDW 6HGDQJNDQ
XQWXN3:0PHQJJXQDNDQ VLQ\DO3:0GHQJDQ VLQ\DO VHJLWLJD \DQJ
PHPLOLNLVXGXWIDVDGHUDMDW6HVXDLGHQJDQ*DPEDUVLQ\DO3:0
 DNDQ GLJDEXQJNDQ GHQJDQ VLQ\DO 3:0  XQWXN PHPEHQWXN VLQ\DO































































































PHQJJXQDNDQ GXD 3, \DQJ GLJXQDNDQ XQWXN PHQJLNXWL UHIHUHQVL
NHFHSDWDQ \DQJ GLEHULNDQ GDQ PHQ\HVXDLNDQ EHVDU DUXV SDGD VWDWRU
GHQJDQNHEXWXKDQ DUXVEHUGDVDUNDQWRUVLPRWRU





























 3HQHQWXDQ8PSDQ%DOLN 3HQJRQWURO 3,
3HQJRQWURO 3,\DQJGLJXQDNDQPHPLOLNLGXDXPSDQEDOLN\DLWX
XPSDQ EDOLN NHFHSDWDQ PRWRU GDQ DUXV IDVD PRWRU 8PSDQ EDOLN
NHFHSDWDQ EHUIXQJVL XQWXN PHQMDJD NHFHSDWDQ PRWRU DJDU NHFHSDWDQ
PRWRUVHODOXPHQJLNXWLNHFHSDWDQUHIHUHQVL 8PSDQEDOLN DUXVEHUIXQJVL
DJDUDUXVSDGD\DQJPHQJDOLUSDGDIDVDPRWRUPDPSXPHQJKDVLONDQWRUVL
HOHNWULN \DQJ GDSDWPHQJLNXWL SHUXEDKDQ WRUVLPHNDQLN EHEDQ 8PSDQ
EDOLN NHFHSDWDQ GLJXQDNDQ XQWXNPHQJKDVLONDQ VLQ\DO HUURUNHFHSDWDQ
\DQJ DNDQ GLXEDK PHQMDGL VLQ\DO UHIHUHQVL DUXV 6LQ\DO UHIHUHQVL DUXV
WHUVHEXW DNDQ GLEDQGLQJNDQ GHQJDQ QLODL DUXV IDVD PRWRU (UURU \DQJ
GLKDVLONDQDNDQGLXEDKROHK3,NHGXDPHQMDGLGXW\F\FOH ' 'XW\F\FOH
' VHODQMXWQ\D DNDQ GLJXQDNDQ SDGD VNHPD SHQ\DODDQ VDNODU SDGD
LQYHUWHU




 GLWHQWXNDQEDKZDDUXV IDVD$GLJXQDNDQ VHEDJDL XPSDQEDOLN VDDW









GLODNXNDQSHQHQWXDQSDUDPHWHU3SDGDSHQJRQWURO 3, GDQ3, DJDUHUURU
NHFHSDWDQ GDQ DUXV PHQGHNDWL QRO -LND NHQDLNDQ QLODL 3 WLGDN ODJL
PHQXUXQNDQ HUURU PDND GLWHQWXNDQ QLODL 3 GHQJDQ QLODL HUURU SDOLQJ
NHFLO6HWHODKPHQGDSDWSDUDPHWHU3\DQJVHVXDLSDUDPHWHU,GLWHQWXNDQ
VHFDUD KDWLKDWL DJDU QLODL HUURU VHPDNLQ NHFLO 3DUDPHWHU , MXJD DNDQ
PHPSHUEDLNL UHVSRQV SHQJRQWURO WHUKDGDS SHUXEDKDQ UHIHUHQVL
3HQHQWXDQSDUDPHWHU3SDGDSHQJRQWURO 3XQWXNDUXVIDVD&GLWHQWXNDQ














6LPXODVL \DQJ GLODNXNDQ SDGD SHQHOLWLDQ LQL PHOLSXWL
NDUDNWHULVWLN UDQJNDLDQTXDVL =6RXUFH NDUDNWHULVWLN NRQWURO NHFHSDWDQ
PHQJJXQDNDQ VL[VZLWFK WKUHH SKDVH LQYHUWHU 6673, NDUDNWHULVWLN
NRQWURO NHFHSDWDQ PHQJJXQDNDQ VZLWFK TXDVL =VRXUFH WKUHH SKDVH




5DQJNDLDQ4XD]L =VRXUFH T= GLJXQDNDQ VHEDJDL SHQJXDW
WHJDQJDQ GHQJDQ PHPDQIDDWNDQ NRQGLVL VKRRWWKURXJK SDGD LQYHUWHU
3HQJXDWDQWHJDQJDQGLODNXNDQDJDU)6T=73, PDPSXPHQ\XSODLPRWRU
%/'& XQWXN PHQJKDVLONDQ SHUIRUPD \DQJ RSWLPDO 7RSRORJL )673,
NRQYHQVLRQDO KDQ\D PDPSX PHPDQIDDWNDQ VHWHQJDK WHJDQJDQ VXPEHU
VHKLQJJDSDGD)6T=73,GLODNXNDQSHQJXDWDQWHJDQJDQEDQ\DNGXDNDOL
WHJDQJDQ VXPEHU 8QWXN PHPDVWLNDQ UDQJNDLDQ T= GDSDW EHURSHUDVL
GHQJDQ EDLN VHEHOXP PHQ\XSODL PRWRU PDND GLODNXNDQ SHQJXMLDQ
NDUDNWHULVWLN UDQJNDLDQ WHUOHELKGDKXOX3DGDSHQJXMLDQ LQLDNDQGLOLKDW
NRQGLVL VKRRWWKURXJK PHPSHQJDUXKL SURVHVFKDUJLQJ GDQGLVFKDUJLQJ
SDGD NDSDVLWRU GDQ LQGXNWRU 6HODLQ LWX WHJDQJDQ VXPEHU DNDQ
GLEDQGLQJNDQ GHQJDQ WHJDQJDQ NHOXDUDQ '&OLQN XQWXN PHOLKDW
SHQJXDWDQWHJDQJDQ\DQJWHUMDGL
.RQGLVL VKRRWWKURXJK WHUMDGL NHWLND NHGXD VDNODU SDGD VDWX
OHQJDQ LQYHUWHU WHUNRQGXNVL3DGD VDDWNRQGLVL VKRRWWKURXJK WHJDQJDQ










\DQJ GLGDSDW DGDODK  GDQ 7HJDQJDQPDNVLPXP VHEHVDU







3DGDNRQGLVLVKRRWWKURXJK WHJDQJDQ'&OLQN 931 EHUQLODL
QRO 6HGDQJNDQ SDGD NRQGLVL QRQ VKRRWWKURXJK WHJDQJDQ '&OLQN
PHUXSDNDQKDVLOSHQMXPODKDQGDUL WHJDQJDQNDSDVLWRU&GDQ LQGXNWRU
/%HVDUWHJDQJDQ'&OLQNPHQMDGLOHELKEHVDUDULSDGDWHJDQJDQVXPEHU
96 %HVDU WHJDQJDQ VXPEHU DGDODK  9 8QWXN PHQJJXQDNDQ
SHQJXDWDQNDOLGLSHUOXNDQGXW\VKRRWWKURXJK DWDXSHULRGHVKRRW
WKURXJK  PLNURVHNRQ XQWXN IUHNXHQVL SHQ\DNODUDQ  N+]
7HJDQJDQ'&OLQN \DQJGLKDVLONDQPHPLOLNLQLODLUDWDUDWD9
3DGD SHQJXMLDQ LQL WHODK GLEXNWLNDQ NDUDNWHULVWLN NHOXDUDQ








3HQJDWXUDQ NHFHSDWDQ GHQJDQ 6673, GLODNXNDQ GHQJDQ
PHQJJXQDNDQ VNHPD ELSRODU 3:0 \DQJ WHODK OXDV GLJXQDNDQ NDUHQD
PHUXSDNDQ PHWRGH \DQJ VHGHUKDQD $NDQ GLODNXNDQ DQDOLVLV GDUL
SHQJXMLDQRSHQ ORRS PHQJJXQDNDQ 6673, XQWXNPHQJHWDKXL SHUIRUPD
PRWRU VHEHOXP GLEHULNDQ NRQWURO NHFHSDWDQ 6HODQMXWQ\D GLODNXNDQ
SHQJXMLDQ FORVH ORRS GHQJDQ NRQWURO NHFHSDWDQ GDQ DUXV XQWXN
PHQJHWDKXLNDUDNWHULVWLNNRQWURONHFHSDWDQGHQJDQ6673,
 $QDOLVD3HQJXMLDQ2SHQ/RRS
3HQJXMLDQ RSHQ ORRS GLODNXNDQ GHQJDQ PHPEHUL WHJDQJDQ
UDWLQJ SDGDPRWRUWDQSDPHQJJXQDNDQNRQWURO+DOLQLGLODNXNDQXQWXN
PHQJHWDKXL SHUIRUPD PRWRU EHUGDVDUNDQ DQDOLVLV SDUDPHWHUSDUDPHWHU
PRWRU \DLWX NHFHSDWDQ WRUVL WHJDQJDQ IDVD GDQ DUXV IDVD PRWRU
3HQJXMLDQ WDQSD EHEDQ GDQ EHUEHEDQ GLODNXNDQ GDODP SHQHOLWLDQ LQL 







3DGD SHQJXMLDQ WDQSD EHEDQ GLGDSDWNDQ NHFHSDWDQ PRWRU
VHEHVDU  530 GHQJDQ ULSSOH NHFHSDWDQ VHEHVDU  530 DWDX
 \DQJ GLWXQMXNNDQ GHQJDQ *DPEDU  6HPHQWDUD LWX SDGD XML
RSHQORRS GHQJDQEHEDQUDWLQJGLGDSDWNDQNHFHSDWDQ530GHQJDQ
ULSSOH NHFHSDWDQ  530 DWDX  8QWXN PHQFDSDL NHFHSDWDQ




.HWLND EHEDQ QDLN PDND DUXV VWDWRU DNDQ PHQLQJNDW VHKLQJJD
PHQ\HEDENDQ UXJLUXJL WHJDQJDQ DNLEDW UHVLVWDQVL GDQ LQGXNWDQVL SDGD
EHOLWDQ VWDWRU QDLN :DODXSXQ SDGD NHDGDDQ VWHDG\ VWDWH UXJLUXJL
WHJDQJDQ DNLEDW LQGXNWDQVL WHWDS KDUXV GLSHUKDWLNDQ NDUHQD DUXV VWDWRU
PHPLOLNL ULSSOH VHKLQJJD LQGXNWDQVL WHWDS PHQLPEXONDQ UXJLUXJL







'DUL EHQWXN JHORPEDQJ UHVSRQV WRUVL WHUOLKDW MLND WRUVL HOHNWULN \DQJ
WHUEDQJNLWSDGDPRWRUOHELKEHVDUGDULSDGDWRUVLUHIHUHQVLWRUVLPHNDQLN
\DQJ GLEHULNDQ +DO LQL GLNDUHQDNDQ WHUGDSDW UXJLUXJL PHNDQLN \DQJ
GLVHEXWGHQJDQYLVFRXVGDPSLQJ5XJLUXJLLQLGDSDWEHUXSDJHVHNDQSDGD
EHDULQJ PRWRU DWDX KDPEDWDQ SXWDU DNLEDW XGDUD ZLQGDJH \DQJ
GLUHSUHVHQWDVLNDQROHKVHEXDKNRQVWDQWDUHGDPDQSDGDSHPRGHODQVHVXDL
GHQJDQSHUVDPDDQSDGDEDE 6HPDNLQEHVDUNHFHSDWDQPRWRUPDND







WHJDQJDQ %(0) PRWRU 0RWRU \DQJ GLJXQDNDQ PHPLOLNL EHQWXN
JHORPEDQJWUDSH]RLG7HJDQJDQDQWDUIDVDSDGDPRWRU%/'&GLEHULNDQ
SDGD *DPEDU  -LND GLDPDWL EHQWXN VHWHQJDK JHORPEDQJ SRVLWLI
DWDXSXQ QHJDWLI WHJDQJDQ IDVD KDVLO VLPXODVL PHPLOLNL EHQWXN SXOVD
GHQJDQOHEDUNHFLOSDGDDZDOGDQDNKLUJHORPEDQJGDQSXOVDGHQJDQOHEDU
EHVDUSDGD WHQJDKJHORPEDQJ+DO LQLPHUXSDNDQSHQGHNDWDQ WHUKDGDS
JHORPEDQJ %(0) PRWRU %/'& \DQJ EHUEHQWXN WUDSH]RLG  %HVDU
WHJDQJDQ\DQJSXQFDN DGDODK9VHVXDLGHQJDQQLODLWHJDQJDQVXPEHU
.HWLJD WHJDQJDQ IDVD SDGD PRWRU %/'& \DQJ GLVXSODL GHQJDQ 6673,
PHPLOLNLSHUEHGDDQIDVDGHUDMDWGHQJDQQLODLWHJDQJDQ\DQJVDPD
*DPEDU .DUDNWHULVWLN$UXV)DVD0RWRU%/'&%HUEHEDQ
$UXV IDVD PRWRU PHPLOLNL EHQWXN VTXDUHZDYH \DQJ MXJD
PHPLOLNL EHGD IDVD  GHUDMDW 3DGD *DPEDU  GDQ  GLEHULNDQ
JHORPEDQJ DUXV IDVD $ 1LODL DUXV GHQJDQ EHEDQ OHELK WLQJJL
GLEDQGLQJNDQGHQJDQ DUXVWDQSDEHEDQ+DOLQLNDUHQDWRUVLPRWRU%/'&










MXJD DNDQ GL DQDOLVLV 3HQJXMLDQ GLODNXNDQ SDGD EHEDQ UDWLQJ GHQJDQ
NHFHSDWDQUHIHUHQVL530
3HQJDWXUDQ NHFHSDWDQ PRWRU %/'& GLODNXNDQ GHQJDQ
PHQJDWXU WHJDQJDQ IDVD PRWRU GHQJDQ PHWRGH 3:0'XW\ F\FOH GDUL
3:0GLWHQWXNDQGHQJDQSHQJRQWURO3,XQWXNPHPLQLPDONDQHUURU GDUL
NHFHSDWDQ GDQ DUXV VWDWRU 6LQ\DO 3:0PHQMDGLPDVXNDQ VDNODU \DQJ
DNDQPHQHQWXNDQQLODL WHJDQJDQIDVDPRWRU3DGDJDPEDUWHUOLKDW









DGDODK WLGDN OHELK GDUL  DPSHUH 6HGDQJNDQ EHQWXN DUXV PRWRU
PHQGHNDWLEHQWXNDUXVLGHDOPRWRU%/'&\DLWXVTXDUHZDYH
*DPEDU 3HPEDWDVDQ$UXV6WDUWLQJ SDGD$UXV)DVD SDGD.RQWURO
.HFHSDWDQ0HQJJXQDNDQ6673,
*DPEDU %HQWXN$UXV.RQWURO.HFHSDWDQ0HQJJXQDNDQ6673,
3DGD *DPEDU  PRWRU WHODK PDPSX PHQJLNXWL NHFHSDWDQ















UDWDGDUL WRUVL HOHNWURPDJQHWLN\DQJGLKDVLONDQDGDODK 1P3DGD







)RXUVZLWFK TXDVL =VRXUFH WKUHH SKDVH LQYHUWHUPHUXSDNDQ
WRSRORJL LQYHUWHU GHQJDQ PHQJXUDQJL MXPODK VDNODU \DQJ GLJXQDNDQ
VHKLQJJD GLKDUDSNDQ GDSDW PHQHNDQ ELD\D LQYHUWHU 3DGD SHQJXMLDQ
WRSRORJLLQLDNDQGLOLKDWSHUIRUPDLQYHUWHU SDGDVDDWRSHQORRS GDQSDGD
VDDW FORVH ORRS 3HQJXMLDQ RSHQ ORRS GLODNXNDQ XQWXN PHOLKDW




3DGD DQDOLVD RSHQ ORRS DNDQ GLOLKDW SHQJDUXK SHQJJDQWLDQ
VDNODUGHQJDQNDSDVLWRUSDGDVDODKVDWXOHQJDQLQYHUWHU3DUDPHWHU\DQJ
DNDQ GLDQDOLVLV DGDODK QLODL WHJDQJDQ IDVD DUXV IDVD PRWRU ULSSOH
WHJDQJDQ SDGD NDSDVLWRU NHFHSDWDQ GDQ WRUVL SDGD PRWRU 3HQJXMLDQ




IDVD PRWRU \DQJ GLVHGLDNDQ SDGD *DPEDU  3DGD JDPEDU WHUVHEXW
GDSDWGLOLKDWMLNDGHQJDQVXPEHU'&9WHJDQJDQIDVD$%PHPLOLNL
QLODLSXQFDN9VHPHQWDUDIDVD%&GDQIDVD &$PHPLOLNLQLODLSXQFDN
9 \DLWX VHWHQJDK GDUL WHJDQJDQ VXPEHU +DO LQL GLNDUHQDNDQ
SHQJJXQDDQ NDSDVLWRU \DQJ PHPEDJL WHJDQJDQ VXPEHU SDGD OHQJDQ
LQYHUWHU IDVD&VHKLQJJD WHJDQJDQDQWDUD IDVD&GDQIDVD ODLQPHPLOLNL
QLODLPDNVLPXP9VHVXDLGHQJDQSHUVDPDDQGDQSDGDEDE


























 $QDOLVD.HFHSDWDQ GDQ7RUVL 0RWRU




.HFHSDWDQ UDWDUDWD PRWRU %/'& NHWLND GLVXSODL
PHQJJXQDNDQ )673, DGDODK  530 -LND GLEDQGLQJNDQ GHQJDQ

NHFHSDWDQ\DQJGLGDSDWSDGDPRWRUVDDWGLVXSODLGHQJDQWHJDQJDQ\DQJ
VDPD PHQJJXQDNDQ 6673, PDND WHUOLKDW MLND SHUIRUPD PRWRU OHELK
UHQGDK6HPHQWDUDULSSOH NHFHSDWDQPRWRUFXNXSWLQJJL\DLWX530
DWDX %DVDUWHJDQJDQGLVHWLDSPRGH\DQJWLGDNVDPDPHQ\HEDENDQ





3HQJXMLDQ FORVH ORRS GLODNXNDQ GHQJDQ PHPEHUL NHFHSDWDQ
UHIHUHQVLSDGDPRWRUVHEHVDU530GHQJDQEHEDQ1P 3DGD
SHQJXMLDQ LQL )6T=37, PHPDQIDDWNDQ UDQJNDLDQ T= \DQJ GLGHVDLQ
XQWXNPHQDLNNDQWHJDQJDQ'&VXPEHUVHEDQ\DNGXDNDOLVHKLQJJDGDSDW
PHQDLNNDQSHUIRUPDPRWRU GLEDQGLQJNDQGHQJDQ)673, 3DGDSHQJXMLDQ





GDQ 9FD 'HQJDQ SHQJXDWDQ WHJDQJDQ \DQJ GLODNXNDQ QLODL SXQFDN
WHJDQJDQ9EFGDQ9FDWHODKVDPDGHQJDQNDUDNWHULVWLN6673,7HJDQJDQ
9DEPHPLOLNLQLODLSXQFDNOHELKEHVDUGDULSDGDWHJDQJDQIDVDODLQ8QWXN
PHQMDJD SHUIRUPD PRWRU SHQJRQWURO NHFHSDWDQ PHQJJXQDNDQ PHWRGH





















PHPSHQJDUXKL DUXV IDVD ODLQQ\D 3HQJRQWURODQ DUXV IDVD & GLODNXNDQ
GHQJDQ DGMXVWLQJ YHFWRU \DQJ GLWXQMXNNDQ SDGD *DPEDU  9HNWRU
WHJDQJDQ\DQJEHNHUMDDGDODK9VHEDJDLYHNWRUXWDPD9
GDQ9 VHEDJDLDGMXVWLQJ YHFNWRU 6HVXDL GHQJDQ VNHPD NRQWURO
\DQJGLWXQMXNNDQSDGD*DPEDUYHNWRUWHUVHEXWEHNHUMDNHWLNDQLODL





5HVSRQV NHFHSDWDQ PRWRU %/'& \DQJ GLNRQWURO GHQJDQ
PHQJJXQDNDQ)6T=73, GLWXQMXNNDQ SDGD*DPEDU 'DSDW GLOLKDW
MLNDPRWRUPDPSXPHQJLNXWLNHFHSDWDQUHIHUHQVL\DQJGLEHULNDQVHEHVDU

 530 GHQJDQ ULVH WLPH  GHWLN GDQ VHWWOLQJ WLPH  GHWLN
6HOHQJNDSQ\DGDSDWGLEHULNDQSDGD7DEHO
7RUVLPRWRU\DQJGLWXQMXNNDQGHQJDQ*DPEDU PHPLOLNL



















NHFHSDWDQ GDQ SHUXEDKDQ WRUVLPHNDQLN 3HQJXMLDQ LQL EHUWXMXDQ XQWXN
PHOLKDWSHUIRUPD)6T=3,GDSDWPHQJLNXWLSHUIRUPD6673,
 3HQJXMLDQGHQJDQ.HFHSDWDQ%HUXEDK GDQ7RUVL7HWDS
3DGD SHQJXMLDQ LQL GLEHULNDQ PDVXNDQ UHIHUHQVL NHFHSDWDQ





3DGD*DPEDU  GDQ 7DEHO  GLWXQMXNNDQ SHUEDQGLQJDQ
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GLEXWXKNDQ PRWRU \DQJ GLSHQJDUXKL SXOD ROHK NHFHSDWDQ PRWRU DNLEDW
NRQVWDQWD UHGDPDQ PRWRU *DPEDU  PHQXQMXNNDQ UHVSRQV DUXV




.HFHSDWDQ PRWRU SDGD SHQJXMLDQ LQL GLWHWDSNDQ  530
6HGDQJNDQWRUVLPHNDQLNPRWRUGLDWXUEHUXEDKXEDK\DLWX1PVHODPD
GHWLNSHUWDPD1PSDGDGHWLNVHODQMXWQ\D1PSDGDGHWLN
WHUDNKLU 5HVSRQV WRUVL GLWXQMXNNDQ SDGD *DPEDU  7RUVL
HOHNWURPDJQHWLN UHWDUDWD \DQJ GLKDVLONDQ PRWRU VHFDUD EHUWXUXWWXUXW
VHVXDLQLODLWRUVLPHNDQLNDGDODK 1P1PGDQ1P
5HVSRQV NHFHSDWDQ PRWRU WHUKDGDS EHEDQ PHNDQLN \DQJ
EHUXEDK GLWXQMXNNDQ SDGD *DPEDU  'DSDW GLOLKDW GDQ )6T=73,
PDPSX PHPSHUWDKDQ NDQ NHFHSDWDQ PRWRU NRQVWDQ GHQJDQ EHEDQ
PHNDQLN\DQJEHUXEDKXEDK 6HPDNLQEHVDUWRUVLPHNDQLNPRWRUPDND
HUURUVWHDG\VWDWH NHFHSDWDQVHPDNLQPHQLQJNDWVHSHUWLSDGD7DEHO
1DPXQ SHQLQJNDWDQ WLGDN VLJQLILNDQ GDQ GDSDW GLVLPSXONDQ MLND

SHQJRQWUROWHODKPDPSXPHPSHUWDKDQNDQNHFHSDWDQPRWRUGHQJDQEHEDQ
EHUXEDK 6673, PHPLOLNL ULSSOH NHFHSDWDQ \DQJ OHELK NHFLO GDUL )6
T=73, QDPXQ )6T=73, PDPSX PHQJRQWURO PRWRU KLQJJD
PHQJKDVLONDQHUURUVWHDG\VWDWH \DQJOHELKNHFLO
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%HUGDVDUNDQ KDVLO VLPXODVL VZLWFK TXDVL =VRXUFH WKUHH




 5DQJNDLDQ TXDVL =VRXUFH SDGD )6T=73, PDPSX
PHODNXNDQ SHQJXDWDQ WHJDQJDQ GXD NDOL GDUL WHJDQJDQ
VXPEHU GHQJDQGXW\VKRRWWKURXJK 
 5LSSOH WHJDQJDQ PDNVLPXP SDGD NDSDVLWRU & GDQ &
SDGD SHQJXMLDQ RSHQ ORRS GLGDSDW  YROW 5LSSOH
WHJDQJDQ LQL WLGDN PHOHELKL ULSSOH WHJDQJDQ PDNVLPXP
\DQJGLWHQWXNDQVHEHVDUYROW
 6NHPD NRQWURO DUXV \DQJ GLJXQDNDQPDPSXPHPEDWDVL
DUXVVWDUWLQJ SDGDPRWRU%/'& \DLWXWLGDNOHELKGDUL
DPSHUH
 0HWRGH NRQWURO DUXV EHUEDVLV YHNWRU WHJDQJDQ PDPSX
PHPSHUEDLNL EHQWXN DUXV IDVD PRWRU GDUL GLVWRUVL \DQJ
GLVHEDENDQROHK%(0)IDVD& GHQJDQDUXVWKUHVKROG 
DPSHUH










 6LVWHP NRQWURO NHFHSDWDQ PRWRU GDSDW PHQJJXQDNDQ




SDGD VNHPD NRQWURO VHSHUWL SDGD >@ XQWXN DJDU GDSDW
PHPSHUPXGDKLPSOHPHQWDVLGDQPHQHNDQELD\D
 3HQLQJNDWDQ WHJDQJDQ GDSDW PHQJJXQDNDQ VLQJOH
LQGXFWRU VHVXDL SDGD >@ VHEDJDL SHQJJDQWL UDQJNDLDQ
TXD]L=VRXUFH XQWXNPHPSHUNHFLOXNXUDQUDQJNDLDQGDQ
ELD\DLPSOHPHQWDVL





EUXVKOHVV '& PRWRU FRQWURO VFKHPH EDVHG RQ TXDVL =6RXUFH
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.D\XELKL .DEXSDWHQ %DQJOL %DOL SDGD WDQJJDO
 $JXVWXV  3HQXOLV PHUXSDNDQ DQDN
SHUWDPD GDUL GXD EHUVDXGDUD \DQJ ODKLU GDUL
SDVDQJDQ%DSDN ,1\RPDQ6HODPHW GDQ ,EX1L
1HQJDK6LZL 3HQXOLVPHQMDODQLSHQGLGLNDQGDVDU
GL 6' 1HJHUL  .D\XELKL WDKXQ  KLQJJD
PHODQMXWNDQSHQGLGLNDQGL6031HJHUL
%DQJOLWDKXQKLQJJDGDQSHQGLGLNDQ
PHQHQJDK DWDV GL 60$ 1HJHUL  %DQJOL WDKXQ  KLQJJD 
6HODPDPDVD VHNRODK SHQXOLVPHQJKDELVNDQPDVD KLGXSQ\D GL GDHUDK
%DUX NHWLND PHQJLQMDN PDVD NXOLDK SHQXOLV EHUNHVHPSDWDQ XQWXN
PHQMDODQLKLGXSPHUDQWDXGL6XUDED\D 3HQXOLV VDDWPHQJHUMDNDQEXNX
WXJDV DNKLU LQL VHGDQJ PHQHPSXK VWXGL VDUMDQD WHNQLN GL 'HSDUWHPHQ
7HNQLN(OHNWUR)DNXOWDV7HNQRORJL(OHNWUR,QVWLWXW7HNQRORJL6HSXOXK
1RSHPEHU 6XUDED\D 3HQXOLV PHQJDPELO ELGDQJ VWXGL 7HNQLN 6LVWHP
7HQDJDGDQPHPLOLNLPLQDWSDGDELGDQJNRQYHUVLHQHUJLOLVWULN6HODPD
NXOLDK SHQXOLV DNWLI GDODP EHUEDJDL NHJLDWDQ DNDGHPLV PDXSXQ QRQ
DNDGHPLV 3HQXOLV EHUJDEXQJ VHEDJDL DVLVWHQ GHQJDQ /DERUDWRULXP
.RQYHUVL(QHUJL/LVWULN GL7HNQLN(OHNWUR,76VHMDNWDKXQ KLQJJD
VDDWEXNXLQL GLVXVXQ3HQXOLVMXJDEHUJDEXQJGDODP NHSHQJXUXVDQ7LP
3HPELQD .HURKDQLDQ +LQGX ,76 73.+,76 GDQ VHPSDW PHQMDEDW
VHEDJDL:DNLO .HWXD +DULDQ , SDGD SHULRGH NHSHQJXUXVDQ 
8QWXN PHQDPEDK ZDZDVDQ LQWHUQDVLRQDO SHQXOLV EHUNHVHPSDWDQ
PHQJLNXWL(UDVPXV0RELOLW\6WXGHQW\DLWXVHEXDKSURJUDPSHUWXNDUDQ
PDKDVLVZD NH $QDGROX8QLHUVLW\ 7XUNL VHODPD  VHPHVWHU GDUL EXODQ
6HSWHPEHU  KLQJJD -DQXDUL  3HQXOLV MXJD DNWLI PHQJLNXWL
EHEHUDSDNHSDQLWLDDQGLOLQJNXSRUJDQLVDVL,763HQXOLVGDSDWGLKXEXQJL
PHODOXLHPDLOZLUDVDJHQ#KRWPDLOFRP
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+DODPDQLQLVHQJDMDGLNRVRQJNDQ
